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Original scientific article/Izvirni znanstveni članek
Aim. This study aimed to evaluate a new project of the Slovene Ministry of Health – the Family Medicine 
Model Practices (MPs) Project in Slovenia, and to show its effectiveness in the management of asthma 
and COPD by family medicine practice teams, consisting of a family physician, a nurse practitioner and 
a practice nurse.
Methods. A total of 107 family practices with 203122 patients joined the project during the first year 
of its initiation. The effectiveness of the program in disease management was analysed in two phases 
according to the registration of family practices. The number of patients registered and the number of 
asthma and COPD patients (existing and newly detected) by model practice teams were being reported. 
Descriptive analyses were used to describe the study populations. Prevalence by diseases and phases 
was established after the initial round of data collection. Chi square (χ2) test was used to analyse the 
difference between the phases.
Results. The frequency of asthma was 2.12%, while the frequency of COPD was 1.15% throughout the 
study period. For both diseases, more than 30% of patients were newly diagnosed.
Conclusions. The project of implementing Family Medicine MPs in the area of COPD has given first 
positive results and the project is still ongoing to its full implementation.
Uvod. Namen študije je predstaviti projekt Ministrstva za zdravje, referenčne ambulante, ki poteka v 
Sloveniji, in prikazati rezultate obravnave bolnikov z astmo in KOPB s strani tima, ki je dopolnjen in ga 
sestavljajo zdravnik, diplomirana medicinska sestra in zdravstveni tehnik.
Metode. V prvem letu je bilo v projekt vključenih 107 ambulant z 203.122 opredeljenimi pacienti 
(glavarina). Uspešnost programa obravnave pacientov je bila analizirana dvofazno, ob prvi in naslednji 
vključitvi ambulant v projekt. Vse referenčne ambulante so poročale o številu opredeljenih bolnikov 
(glavarina) in o številu bolnikov z astmo in KOPB (že obstoječih in med presejanjem novo odkritih 
bolnikov). Deskriptivna analiza je bila uporabljena za opis obravnavane populacije. Prevalenca po 
boleznih je bila prikazana ločeno v prvi in drugi fazi analize. Test hi-kvadrat je prikazal razlike med 
obema fazama raziskave.
Rezultati. V opazovanem obdobju je bila pogostnost astme med opazovano populacijo 2,12%, pogostnost 
KOPB pa 1,15%. Tako med bolniki z astmo kot med bolniki s KOPB je bila bolezen novo odkrita pri več 
kot 30% bolnikov.
Zaključek. Projekt implementacije referenčnih ambulant, ki je še v razvoju, je na področju obravnave 
bolnikov s KOPB in astmo pokazal prve pozitivne rezultate. 
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1 INTRODUCTION
The diseases of the respiratory system are an important 
public health burden. They present the third most 
common cause of death in Slovenia, where 6.0% of the 
population has been reported to suffer from asthma (1). 
Hospitalisations from these diseases have been increasing 
since 2003 and 2009. Only limited data exist regarding 
their prevalence in the population and in primary care, 
where most of these cases are being treated (1). Among 
the respiratory diseases, the chronic diseases of the 
respiratory system are particularly important. 
Previous studies have reported that many patients with 
asthma and COPD (Chronic Obstructive Pulmonary Disease) 
remain uncontrolled or not adequately controlled (2, 3). 
Although the management of non-communicable chronic 
diseases has become one of the most important tasks of 
primary care, it is generally seen that their management 
in this setting does not fulfil its full potential. There are 
many reasons for that, one of the more important ones is 
inadequate organisation of services, where doctors still 
take on the vast majority of patient care, which leads to 
increasing workload of the family physicians (4).
Slovenia has a health care system where primary care 
is largely organised around public non-for-profit health 
centres (5). A typical family practice team in Slovenia 
consisted of a family practitioner and a practice nurse 
with a bachelor degree (6). This system has remained 
relatively unchanged for a long period and, lately, there 
have been calls that a change is necessary. An additional 
problem is that the number of primary care teams and 
family physicians has not changed significantly in the last 
two decades, leaving the country well below the European 
Union 27 Member States (EU 27) average (7), in spite of 
a growing number of elderly population. Management of 
non-communicable chronic diseases has gone through 
fundamental changes resulting in different disease 
management programmes all over the world. One of the 
possible solutions to this challenge can be a change in the 
composition of the teams, especially by introduction of 
higher trained nurses - nurse practitioners (NPs). Instead 
of screening only for cardio-vascular diseases (CVD), an 
introduction of screening for several non-communicable 
chronic diseases (NCD) for people aged 30 and olderhas 
been implemented. Therefore, a development of registers 
of chronic diseases started at the same time.
There is ample evidence proving that involvement of 
multidisciplinary teams decreases the workload of family 
physicians without compromising the quality of care (8). 
NPs have a unique position as frontline caregivers and 
patient educators in recognizing, assessing and effectively 
treating the widespread problem of uncontrolled diseases 
(9), and supplement for the care provided by thefamily 
practitioners (10). They can undertake much of the health 
promotion workload of the family physicians and have a 
leading role in the routine management of adequately 
treated chronic diseases (10).
The aim of this study was to assess the programme of 
Family Medicine MPs in Slovenia, which was developed 
along the above-mentioned principles, and to describe 
the recruitment of patients with asthma and COPD in the 
project.
2 METHODS
2.1 Setting 
The Family Medicine MPs program was introduced by the 
Slovenian Ministry of Health with the aim of improving 
the management of chronic diseases, including asthma 
and COPD in primary care by introducing NPs as new 
members of the team. Their tasks included prevention 
in patients aged 30 and older, and routine management 
of all registered patients with stable chronic diseases. 
The team was thus extended by 0.5 full-time equivalent 
(FTE) nurse (11). The project was initiated in 2011. Every 
team had to make a registry of asthma and COPD cases 
in their practice and to manage these diseases according 
to a detailed protocol (12), based upon clinical evidence 
agreed between experts in family medicine, clinicians 
and nurses. The role of nurses in asthma and COPD was 
to create a registry of these patients and to manage the 
stable ones according to the protocol. Following this 
protocol, the NPs systematically reviewed the history 
details by using questionnaires (e.g. Asthma Control 
test, COPD Assessment Test) and by posing other relevant 
questions. They examined the patients according to their 
competence, and provided education with counselling, 
oriented toward life-style improvement and focusing 
on problems related to COPD/asthma. Specifically, the 
NPs controlled the treatment compliance and skills for 
appropriate use of inhalers, the skills and results of 
patient Peak Expiratory Flow (PEF) measurements as well 
as performed spirometry. 
The project was performed in accordance with the 
Declaration of Helsinki (1975) and was approved by the 
National Ethical Committee of Slovenia in September, 
2012.
2.2 Data Sources
The data were collected from the national database 
that was established especially for the purpose of this 
project. The sources of data were obligatory reports from 
practices that were delivered monthly. Data collection 
began in June 2011. In the report, the practices had 
to state the number of patients registered and the 
number of cases (existing cases and newly detected 
cases during the screening of patients aged 30 years and 
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older) of asthma and COPD that were identified. The 
study population included all those registered with the 
participating practices. Potential cases were patients 
who had been reported to have asthma and COPD by their 
family physicians using the ICD10 Codes. The diagnoses of 
asthma and COPD were based on the criteria of the World 
Health Organization (WHO) and were confirmed either by 
a clinical specialist or spirometry. The source population 
of the study consisted of patients registered at one of the 
participating 107 Model Practices (31 December 2011). 
2.3 Data Analysis
The analysis of the initial results was implemented in two 
phases. The first phase included a group of MPs and cases 
of asthma/COPD that were detected from the beginning 
of the project in April 2011 (started with reports in June), 
until September 2011, while the second phase included 
those MPs that joined the project in September 2011, 
and lasted until December 2011. The differences noted 
between the two phases were registered in the data 
management system. The starting data were used to 
compare the presence of existing and newly reported cases 
in a 4-monthly period with the expectation that the second 
phase would involve better data management, since more 
training and experience would have accumulated during 
the first phase. 
The statistical analysis was based on the data from June 
2011, until December 2011. Simple descriptive analysis 
was used to describe the study populations. Prevalence 
sorted by diseases and phases was established after the 
initial round of data collection. Chi square (χ2) test was 
used to analyse the difference between the two phases. 
P<0.05 was considered statistically significant.
The tendency of the data management was investigated 
in two phases: those who started the project in June 
2011, and those in September 2011. A comparison analysis 
of the data was used for the first 4 months. 
3 RESULTS
3.1 Study Population 
The distribution of patients and practices is shown in 
the Table 1. During the first phase, which began in June 
2011, 60 family practices joined the project, with 114819 
patients on the patient list. This number grew slightly to 
116612 patients in September 2011. During the second 
phase, which began in September 2011, additional 47 
practices joined the project. The number of patients 
included during this phase was 71976, while by the end of 
the year 2011 it increased to 86510 patients.
A total of 107 practices with an overall 203122 subjects 
were included into the project during the two phases (Table 
1). The frequency of MPs and patients was the highest in 
Zasavska/Notranjsko-Kraška/Osrednjeslovenska regions 
(MPs: 29.91%; patients (Phase 1/Phase 2): 25.91/38.02%), 
in the Podravska region (MPs: 16.82%; patients (Phase1/
Phase 2): 16.50/17.56%) and in the Gorenjska region (MPs: 
14.95; patients (Phase 1/Phase 2): 13.22/18.57%) (Table 
1).
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Regions
Pomurska 
Podravska 
Koroska
Savinjska 
Zasavska
Notranjsko-Kraska 
Osrednjeslovenska
Spodnjeposavska
Jugovzhodna Slovenija
Gorenjska
Goriska
Obalno-Kraska 
x(%) (n=116612)
4.90% (5709)
16.50% (19252)
2.82% (3289)
10.88% (12690)
25.91% (30211)
4.97% (5798)
6.41% (7478)
13.22% (15415)
11.09%(12933)
3.29% (3837)
x(%) (n=86510)
6.63% (5736)
17.56% (15189)
NPR
6.25% (5407)
38.02% (32890)*
NPR
4.03% (3486)
18.57% (16068)
3.75%(3246)
5.19% (4488)
x(%) (n=107)
5.61% (6)
16.82% (18)
1.89% (2)
9.35% (10)
29.91% (32)
2.80% (3)
5.61% (6)
14.95% (16)
8.41% (9)
4.67% (5)
Percentage and number of patients 
in the Family Medicine MPs Project (n=203122)
Percentage and number 
of Family Medicine MPs
Phase 1
(n=116612)
Phase 2
(n=86510)
Table 1. Regional distribution of population and family practices involved in the Family Medicine Model Practices (MPs) Project in 
December, 2011.
n= number of subjects; NPR: no patients were registered; Phase 1: four-month period, from June until September 2011; Phase 2: four-month period, from 
September until December 2011. *No patients were registered from the Zasavska region.
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Figure 1.
Figure 2.
The frequency of the existing and newly detected 
asthma in the two phases of the study*.
*There were no signifi cant differences based upon 
the growth of registered patients in the two phases 
(P=0.9).
The frequency of the existing and newly detected 
COPD in the two phases of the study**.
**There were no signifi cant differences between the 
two phases (P=0.9).
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3.2 Prevalence of Asthma and COPD
The number of registered patients with asthma increased 
in the fi rst phase. Among those who started the project in 
June 2011, it increased from 1.62% (1855 persons) to 2.15% 
(2512 persons) by September 2011. Out of them, 1.99% 
(2307 persons) had already confi rmed asthma (prevalent 
cases), while in 0.16% (205 patients) the condition was 
newly diagnosed in September 2011. The frequency of 
the latter patients showed a decreasing tendency from 
0.22% (265 persons) in July 2011, to 0.16% (205 persons) in 
September 2011. In the fi rst three-month period, a total 
of 2512 persons were reported to have asthma, out of 
which 657 persons (26.15%) were newly diagnosed. 
In the second phase of the project, the frequency of 
registered asthma patients continued to grow from 1.52% 
(1093 persons) in September 2011, to 2.09% (1803 persons) 
in December 2011. Out of them, 1.89% (1569 persons) had 
been diagnosed previously in December 2011, while 0.20% 
(234 persons) were newly diagnosed. The frequency of the 
latter patients was 0.24% (315 persons) in October 2011, 
and then it decreased to 0.13% (161 persons) in November 
2011, only to increase again to 0.20% (234 persons) in 
December 2011. Altogether, 1803 persons were reported 
of having asthma in the second three-month period, out of 
which 710 persons (39.38%) were newly diagnosed. There 
were no signifi cant differences based upon the growth of 
registered patients in the two phases (P=0.9) (Figures 1, 
3, 4). 
Phase 1: A four-month period, from June until 
September 2011.
Phase 2: A four-month period, from September 
until December 2011
Phase 1: A four-month period, from June until 
September 2011.
Phase 2: A four-month period, from September 
until December 2011.
The number of patients registered as COPD in the fi rst 
phase (those who started the project in June 2011), 
showed an increasing tendency from 0.88% (1006 persons) 
at the beginning, to 1.19% (1383 persons) in September 
2011. Out of them, 1.09% (1261 persons) had been 
diagnosed previously, while 0.10% (122 persons) were 
newly diagnosed. The frequency of the latter showed a 
decreasing tendency in the fi rst three-month period, from 
0.13% (160 persons) in July 2011 to 0.10% (122 persons) in 
September 2011. Altogether, 1383 persons were reported 
of having COPD in the fi rst phase, out of which 377 persons 
(27.26%) were newly diagnosed. In the second phase of the 
study, the frequency of COPD also followed an increasing 
tendency from 0.78% (558 persons) at the beginning to 
1.11% (963 persons) in December 2011. Out of them, 
1.05% (879 persons) had been diagnosed previously, while 
0.06% (84 persons) was newly diagnosed. The frequency 
of the latter showed a decreasing tendency from 0.16% 
(191 persons) in October 2011 to 0.06% (84 persons) in 
December 2011. Altogether, 963 persons were reported 
of having a disease in the second phase, out of them 405 
persons (42.06%) were newly diagnosed. There were no 
signifi cant differences between the two phases (P=0.9) 
(Figures 2, 3, 4).
Phase 1
Phase 1
Phase 2
Phase 2
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In both phases, a total of 4315 persons (2.12%) were 
reported of having asthma in the four-month study 
period, out of which 1367 persons (31.68%) were newly 
diagnosed. Similarly for COPD, a total of 2346 persons 
(1.15%) were reported of having the disease in the same 
observational period, out of which 782 persons (33.33%) 
were newly diagnosed (Figure 4). Overall, there was a 
relatively high proportion of newly diagnosed cases (more 
than 30 % for both diseases).
Figure 3.
Figure 4.
The number of patients with asthma and COPD in 
the register in Phase 1 and Phase 2.
A total number of patients with asthma and COPD in 
the register.
4 DISCUSSION
In the first and second phase of introducing Family Medicine 
MPs, the physicians were highly motivated and wanted to 
improve or upgrade the patients’ care. The NPs were also 
very interested to contribute to the teamwork, because 
they found new challenges in family medicine which they 
had not experienced before. Probably, these are the 
reasons for a rather intensive screening and registering of 
patients with asthma and COPD in the very first month, in 
which the NPs wanted to present their role as important. 
Patients in the registers have to be managed according to 
the protocols (exactly defined measures, frequencies of 
visits and way of treatment). 
Although we expected more experienced teams and better 
data management in the second phase of the project, 
this turned out not to be possible. There was no transfer 
of experience to the new teams from the previously 
included ones, probably due to geographical dispersal 
and allocation of practices and a short duration of the 
project. Therefore, more training and experience could 
have been accumulated and disseminated to the new MPs 
after the analysis of the data performed regularly at the 
end of each year. 
The advantage of this simple methodology is to enable the 
gathering of data regarding the prevalence of asthma/
COPD, and to establish an epidemiological overview that 
can result in achieving organised public approach. The 
disadvantage of the methodology is not being able to 
follow the different indicators of chronic illnesses that 
are tracked and followed for every individual patient.
The regional distribution of the population and practices 
involved in the Family Medicine MPs project resembles 
the distribution of risk factors in Slovene primary health 
care attenders (13). The highest percentage and number 
of patients visiting MPs, as well as the highest number of 
MPs in the last 3 years, has been in the central Slovene 
region (Ljubljana). 
The data in this study is based on the first two groups 
of Family Medicine MPs established; therefore, it cannot 
claim to be representative of the whole country, even 
if the Ministry took care of an even distribution of the 
practices. The bias in the recruitment phase is likely to be 
due to the fact that MPs first had to apply for the project, 
and was then selected from the pool of applicants as being 
the most ambitious and fulfilling the inclusion criteria 
of achieved quality of care. Nevertheless, the regional 
distribution of practices was well-balanced.
The prevalence of asthma in the analysed (four month) 
periods was around 2% in the two phases. According to 
the OECD report, the self-reported asthma in 2008 in 
the population aged 15 and older, was around 3.5% in 
Slovenia (14), while in the computer assisted survey, 6.0% 
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of citizens reported asthma (1), but the World Health 
Survey, performed between 2002 and2003, reported the 
prevalence of self-reported doctor-diagnosed asthma of 
around 8.7% (15). The prevalence of the existing COPD was 
around 1% in the study period. The OECD 2012 report, in 
this case, described the prevalence of self-reported COPD 
in 2008 in the population aged 15 and older, of around 
3.1% in Slovenia (14). The frequency of asthma and COPD 
in both phases of our study had a slowly increasing trend. 
There were no significant differences between the two 
groups based upon the data management and registration.
The most important finding in this study is that the 
introduction of new Family Medicine MPs resulted in the 
identification of chronically ill patients and management 
of these patients by standard protocols (a structured way 
of patients’ treatment) (12), which were followed in 4315 
patients with asthma and 2346 patients with COPD (Figure 
4). This is a strong message to policy makers to continue 
with the project, which will eventually end up introducing 
NPs in every family practice within the next 4 years. 
Although a survey of satisfaction of patients was not a 
part of this study, the project is supported by high levels 
of patient satisfaction with NPs, where a mean total score 
on the newly developed questionnaire was 87.9 ± 12.4 
points, and the mean percentage of respondents with 
answers 4 or 5 on the five-point Likert scale of all items 
was 92.2% (16).
Another important aspect of this analysis relates to 
the number of undiagnosed patients, which is a serious 
problem in chronic disease management in primary care. 
Since 2002, when the National preventive program for 
CVD started (17–21), patients have not been screened 
for asthma and COPD and, after the implementation 
of this screening in April 2011, more and more patients 
were identified, so the number of patients with these 
two diseases has been continuously growing. Moreover, 
protocols (12) for the management of patients with 
asthma/COPD have been introduced, and they improved 
the process of care. We could demonstrate that there 
was a relatively high percentage of newly diagnosed or 
previously non-identified patients in both phases and 
diseases, which was around 30%. Partly, this could be due 
to unconfirmed existing working diagnosis for asthma/
COPD in the past (22–24). In a study done in Poland, this 
percentage for COPD was even higher (almost 50%) (25); 
in a country with a well-established primary care, the 
proportion was similar (26).
We could also show some geographical inequality in the 
distribution of these patients, similar to the distribution 
in the ‘Register of high-risk patients for cardiovascular 
disease.’ This may reflect the well-known East-West 
gradient of health inequalities in the country. In the 
Register of lifestyle risk factors from January 2002 until 
September2009, the most harmful alcohol drinking 
was presented in Murska Sobota region and the lowest 
rate of physical activity (less than once per week) was 
stated by people in Maribor region. The prevalence of 
BMI > 25kg/m2, hypertension and hypercholesterolemia, 
were the highest in Krško region. In the results of the 
National preventive program for CVD started in year 
2001, Ljubljana region had low prevalence of risk factors 
for chronic non-communicable diseases, indicating the 
preventive orientation of the capital. 
On the other hand, the inequalities in health care 
remained the same for nearly 20 years: the Eastern parts 
of Slovenia always had higher prevalence of risk factors 
and chronic diseases compared to the South-Western parts 
of the country (13). This aspect of the study clearly sends 
an important message that by introducing a systematic 
approach to primary care, the level of medical care 
improves (23, 21).
An increase in the number of Family Medicine MPs 
resulted, as expected, in an increase in the number of 
patients diagnosed with asthma and COPD. The results 
are somewhat expected since they come from the 
implementation of a systematic screening approach 
which included more and more patients among a growing 
number of capitations in MPs.
5 CONCLUSIONS
The implementation of Family Medicine MPs in Slovenia 
represents new challenges in the task distribution within 
the primary care team, which is expanded with a nurse 
practitioner. The number of patients with asthma/
COPD will probably rise in the next months because new 
patients will be involved in the permanent screening. 
After the screening of the patients included in the study, 
the prevalence of asthma/COPD will become steady, and 
for the first time, the epidemiological data on asthma/
COPD will be known.
So far, we can only presume that the quality of treatment 
of patients with asthma and COPD in MPs is better because 
it is more systematic than in other family practices. 
Various quality indicators have been developed and will 
be collected within the protocols of disease management. 
The data from the disease management protocols has not 
been systematically collected on the national level yet, 
so we still wait for the ultimate proof of clinical quality 
improvement.
Overall, it is obvious that the project of implementing 
Family Medicine MPs in the area of chronic respiratory 
diseases already shows positive results; the project is an 
on-going one, but still far from its full implementation.
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